Abstract. The elasticity is a very special factor considered in modeling of supersonic aircraft, and it is usually neglected in supersonic aircraft. Since it will cause the force and moment of the aircraft totally different, so it increased the complexity and difficulty of hypersonic aircraft. To simplify the analysis and to testify the rightness of the air coefficients of aircraft model, a kind of fixed elasticity virtual flying condition is proposed and the numerical simulation is done with computer program according to the proposed model and coefficients. Finally, the simulation result is shown to analyze the dynamic performance and characteristic of the proposed method.
Introduction
The changing of elastic form is the typical difference between the hypersonic aircraft and the non-hypersonic aircraft [1] [2] [3] [4] [5] . Elastic deformation doesn't need to be considered in modeling the traditional hypersonic aircraft. Elastic deformation is the reason that the hypersonic aircraft cannot be controlled, because the large coupling between the changing of elastic form and attack angle, and the elastic form itself also has impact on the stress of aircraft, so the attack angle changes. We don't need to consider the elastic modality on the research of verifying the model of hypersonic aircraft, according to the principle which is from easy to complex [6] [7] [8] [9] [10] . That is the flying test on the fixed elastic modality as well. The simulation results indicate that the changing characteristics of the posture and attack angle, which caused by hypersonic aircraft itself, is the real dynamic character. This character is more complex than low speed aircraft. The results indicate the conclusions right above. That's can say the complicated of hypersonic aircraft caused not only by the elastic form but also the combination effect of engine, hypersonic and elastic deformation.
Model Description
Considering the elastic shape structure, a kind of pitch channel hypersonic aircraft model built according to Lagrange equation is released by USA air force as followed:
Where 
And V is speed,  is the speed angle, is attack angle, Qis the attitude angle speed, h is the height.  is the oil supplying factor, c  is the duck wing and e  is the lift rudder.
Simulation settings of free flying
In order to testify the rightness of the model of hypersonic aircraft, choose a initial height as 
Numerical Simulation and result analysis
With above model and air coefficients and set initial condition as above paragraph and write a program with m language in Matlab software, then the simulation can be done and simulation results can be shown as following figures. The simulation results show the dip angle of trajectory disperses the large degree, mainly as divergence of attack angle of projectile bodies. It's also may be the reason of increase sharply of the aircraft, lead to imbalance of moment. But the low speed missile can not appear this situation. The height and dip angle of trajectory all disperse slowly on the fixed attack angle.
Conclusion
The simulation shows that the spread of hypersonic missile attack angle is faster, It is not only caused by elastic form, the instability of the high-speed movement object itself also lead to the rapid spread of attack angle.Late study can be considered as a given attack angle,even given speed to study with elastic given, dynamic characteristic of hypersonic aircraft. But the speed change of hypersonic flight vehicle is not large from the perspective of the thrust and the speed change of engine, but the change of engine thrust is bigger, it may be affected by the coupling of the engine and attack angle, which resulted in increased thrust, torque imbalance and spread quickly. Hence the coupling of engine must be considered as another important factor besides hypersonic aircraft elastic deformation. The factor is stronger than the change of height and speed, and low speed missile has different nature.
